Communication between NF-kappa B and Sp1 controls histone acetylation within the proximal promoter of the monocyte chemoattractant protein 1 gene.
The induction of the monocyte chemoattractant protein 1 gene (MCP-1) by TNF occurs through an NF-kappaB-dependent distal regulatory region and an Sp1-dependent proximal regulatory region that are separated by 2.2 kb of sequence. To investigate how these regions coordinate activation of MCP-1 in response to TNF, experiments were performed to examine the role of coactivators, changes in local chromatin structure, and the acetylation of histones at the MCP-1 regulatory regions. An E1a-sensitive coactivator was found to be required for expression. In vivo nuclease sensitivity assays identified changes in response to TNF at both the proximal and distal regions that were dependent on the p65 subunit of NF-kappaB and Sp1. Chromatin immunoprecipitations used to analyze factor assembly and histone acetylation at the distal and proximal regions showed that Sp1 binding to and histone acetylation of the proximal region was dependent on NF-kappaB p65. Conversely, Sp1 assembly at the proximal region was required for p65 binding to and acetylation of the distal region, suggesting communication between the two regions during gene activation. These data and the NF-kappaB p65-dependent histone acetylation of a middle region sequence suggest a potential order for the assembly, acetylation and accessibility of the MCP-1 regulatory regions in response to TNF.